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[57] . ABSTRACT 

Anelectric wiper motor, which comprises an armature 
housed in a motor casing, reduction gears housed in a 
gear casing coupled with the motor casing, an autostop 
mechanism for stopping a wiper blade at the predeter 
mined position always, a cover member for covering an 
aperture of the gear casing, motor terminals having 
ends attached with brushes, and plural conductive 
plates disposed to the cover member in one body and 
forming an internal circuit for supplying an electric 
current to the armature through the autostop mecha 
nism by connecting between an external circuit and the 
motor terminal or the autostop ‘mechanism, According 
to this invention, it is easy to assemble the electric wiper 
motor with the autostop mechanism, and possible to 
improve the productivity. 

6 Claims, 0 Drawing Sheets 
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ELECTRIC WIPER MOTOR WITH AUTOSTOP 

MECHANISM 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an electric wiper motor used 

for wiping a windshield of, for example, an automotive 
vehicle with a wiper blade and, more particularly to a 
wiper motor with a built-in autostop mechanism for 
stopping the wiper blade at the predetermined position. 

2. Description of the Prior Art 
Heretofore, there has been used an electric wiper 

motor housed with an autostop mechanism as shown in 
FIG. 8 and FIG. 9. 

In a wiper motor 100 illustrated in the ?gures, an 
armature 102 is housed in a motor casing 101, and a gear 
casing 103 is coupled in an end opening of the motor 
casing 101 by tightening screws (not shown). ' 
The armature 102 is disposed with a commutator 

102b at the middle part of an armatureshaft 102a pro 
vided thereto, and the commutator 102b is in contact 
with brushes 105 attached to a holder base 104 secured 
to the gear casing 103. 
The brushes 105 are connected respectively with 

ends of pigtails 106 formed with ?ne copper wires, and 
other ends of pigtails 106 are connected to respective 
base ends of motor terminals 107 press-?tted through 
the holder base 104. Tip ends of the motor terminals 107 
extend toward the side of the gear casing 103, and are 
connected with ends of lead wire 109 passing ‘through a 
grommet 108 ?tted to the gear casing 103. 

Additionally, the gear casing 103 houses reduction 
gears 110 as shown in FIG. 9. Namely, a worm 110b 
forming a part of the reduction gears 110 is provided on 
the armature shaft 1020, the worm 11% is meshed with 
a worm wheel 110a forming the other part of the reduc 
tion gears 110 and the worm wheel 1100 is ?xed to an 
output shaft 111. 
The worm wheel 1100 is disposed with contact plates 

112a and 112b forming a part of an autostop mechanism 
112 on its rightside face 110a] in FIG. 9, the contact 
plates 112a and 112b are so designed as to be in contact 
with contactors 112c and 112d forming the other part of 
the autostop mechanism 112, and the respective contac# 
tors 112s and 112d are disposed on a cover plate 114 and 
connected to terminals 113 on the inner side of the 
cover plate 114. 

Furthermore, the gear casing 103 is formed with an 
aperture 103b on the rightside in FIG. 9, and the cover 
plate 114 is secured to'the casing 103 over the aperture 
103b by tightening the screws 115. The cover plate 114 
is attached with a resinous connector socket 116 using 
rivets 116 using rivets 116a, and connector terminals 
117 and 118 housed in the connector socket 116 are 

' connected with the other ends of lead wires 109. 
In the wiper motor 100 having the aforementioned 

structure, by connecting a controller (not shown) to the 
connector terminals 117, 118 and the terminals of the 
autostop mechanism 112, and turning on a switch of the 
controller, an electric current is supplied on the connec 
tor terminals 117 and 118 according to the contact be 
tween the contact plates 112a, 112b and the contactors 
112e, 112d of the autostop mechanism 112, and the elec 
tric current ?ows in the armature 102 from the lead 
wire 109 on one side to another lead wire ‘109, through 
the motor terminal 107, the pigtail 106, the brush 105, 
the commutator 104, another brush 105, another pigtail 
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106 and another motor terminal 107, thereby rotating 
the armature 102. . 

When the armature 102 rotates, the rotational speed 
of the‘armature shaft 102 is reduced by the reduction‘ 
gears 110 and the power is transmitted to the output 
shaft 111 through the reduction gears 110, the wind 
shield of the automotive vehicle is wiped by the wiper 
blade (not shown) connected to the output shaft 111. 
However, in the aforementioned conventional wiper 

motor 100, the motor terminals 107 press-?tted through . 
the holder base 104 are connected with the lead wires 
109, the lead wires 109 are connected respectively to 
the connector terminals 117 and 118 housed in the con 
nector socket 116, and the terminals 113 are connected 
with the connectors 1120 and 112d of the ‘autostop 
mechanism 112 respectively in the cover plate 114. 
Therefore, it is necessary to carry out such wiring 
work, respectively. In addition to above, it is necessary 
to form a ?tting hole of the grommet 108 in the gear 
casing 103 and time is required for ?tting the grommet 
108 in the gear casing 103 since the lead wires 109 are 
stretched out from the gear casing 104' by passing 
through the grommet 108 ?tted in the gear casing 103. 
Accordingly, there isga problem since it is impossible to 
reduce the time and impossible to avoid deterioration of i 
the productivity. 

SUMMARY OF THE INVENTION 

Therefore, this invention is directed to solve the 
aforementioned problem of the prior art,‘ and it is an 
object to provide an electric wiper motor with a built-in 
autostop mechanism which is easy to be assembled and 
possible to be improved in its productivity. 2 
The construction of the electric wiper motor accord 

ing to this invention in order to accomplish the above 
mentioned object is characterized by comprising an 
armature housed. in a motor casing, reduction gears 
housed in a gear casing coupled with the motor casing 
on the side of an end opening of the gear casing, an 
autostop mechanism having'contact plates disposed on , 
the ?nal gear of the reduction gear and contactors to 
contact or part with the contact plates, a cover member 
for covering an aperture of the gear casing, motor ter 
minals having ends attached respectively with brushes 
to be in contact with a commutator of thearmature and 
other ends protruding respectively into the gear casing, 
a holder base ?xed to the end opening of the gear casing 
and secured with the motor terminals by passing them 
therethrough, and a plurality of conductive plates dis 
posed to the cover member in one body, provided with 
connector terminals to be connected with an external 
circuit at their respective ends and having other ends to 
be connected with the motor terminals or the contac 
tors of the autostop mechanism, the conductive plates 
forming an internal circuit for supplyingan electric 
current to the armature through the autostop mecha 
msm. ' 

In the electric wiper motor according to this inven 
tion, the plural conductive plates are mounted on the 
cover member covering. the aperture of the gear casing 
in one body. Each of the conductive plates is provided 
with a connector terminal to be connected with the 
external circuit at one end thereof, and has another end 
to be connected with one of the motor terminals at 
tached with brushes and the contactors of the autostop 
mechanism. Accordingly, the electric wiper motor‘ac-. 
cording to this invention is so designed as to form the 
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internal circuit for supplying an electric current to the 
armature through the autostop mechanism merely by 
covering the aperture of the gear casing with the cover 
member disposed with the conductive plates. There 
fore, the wiring work becomes unnecessary and the 
time is not required for ?tting the grommet in the gear 
casing as compared with the wiper motor of conven 
tional type using the lead wires and the pigtails. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a partially sectional front view illustrating 

an embodiment of an electric wiper motor according to 
this invention; 
FIG. 2 is a front view showing a cover plate of the 

electric wiper motor shown in FIG. 1 in detail; 
FIG. 3 is a rear elevation of the cover plate shown in 

FIG. 2 illustrating positional relationship with an autos 
top mechanism of the electric wiper motor shown in 
FIG. 1; 
FIG. 4 is a left side elevation of the cover plate shown 

in FIG. 2; - 

FIG. 5 is a right side elevation of the cover plate 
shown in FIG. 2; 
FIG. 6 is a circuit diagram illustrating circuit con?gu 

ration of an internal circuit of the electric wiper motor 
shown in FIG. 1; 
FIG. 7 is perspective view illustrating shapes of the 

conductive plates mounted on the cover plate shown in 
FIGS. 2, 3, 4 and 5; 
FIG. 8 is a partially sectional front view of a conven 

tional electric wiper motor; and 
FIG. 9 is a vertical sectional side view of the conven 

tional electric wiper motor shown in FIG. 8. 

DESCRIPTION OF THE PREFERRED 
- _ EMBODIMENT 

An embodiment of the electric wiper motor accord 
ing to this invention will be described below on bases of 
FIG. 1 to FIG. 7. 

In an electric wiper motor 1 shown in FIG. l,- an 
armature 3 is housed in a motor casing 2, and an end 
opening of a gear casing 4 is coupled in an end opening 
of the motor casing 2 by tightening screws (not shown). 
The armature 3 is disposed with a commutator 3b at 

the middle part of an armature shaft 3a provided 
thereto, and the commutator 3b is in contact with 
brushes 7, 8 and 9 secured to a holder base 5 ?xed to the 
end opening of the gear casing 4, through three brush 
holders 6 and motor terminals 10, 11 and 12. 
The holder base 5 is secured with the motor terminals 

10, 11 and 12 in a line by passing them therethrough, 
and the motor terminals 10, 11 and 12 are ?xed with the 
brush holders 6 attached with the brushes 7, 8 and 9 at 
respective base ends thereof. Furthermore, the other 
ends of the motor terminals 10, 11 and 12 protrude into 
the gear casing 4 and are formed respectively into fork 
like shaped couplers 10a, 11a and 12a. The couplers 10a, 
11a and 120 are so designed as to receive respective 
ends of conductive plates, which will be described later, 
and to be connected electrically with the conductive 
plates. 

Additionally, the gear casing 4 houses reduction 
gears 13, a worm wheel 13a is meshed with a worm 13c 
provided on the armature shaft 3a, and a ?nal gear 13b 
of the reduction gears 13, which is meshed with a pinion 
13d disposed on the worm wheel 13a in coaxial one 
body, is secured with an output shaft 14. 
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4 
The output shaft 4 is provided with a plate base 15c 

at the upper end thereof, which is disposed with a 
power source side contact plate 150 and a grounded 
side contact plate 15b forming a part of an autostop 
mechanism 15 separately with each other, as shown also 
in FIG. 6. The plate base 15c is so formed as to rotate 
according to the rotation of the output shaft 14. 
The gear casing 4 is formed with an aperture 4b on a 

slightly inclined upper face thereof as shown in FIG. 1, 
the aperture 4b is covered with a resinous cover plate 16 
(cover member) and the cover plate 16 is ?xed to the 
gear casing 4 by tightening a screw 23 on the side of the 
aperture 4b. 
The cover plate 16 is composed mainly of a base part 

160 and a connector socket 16b formed on the upper 
face 1601- of the base part 160 as shown in FIGS. 2, 3, 4 
and 5, and the cover plate 16 is disposed with conduc 
tive plates 17, 18, 19, 20, 21 and 22 in united one body by 
the insert molding process, which will be described 
later. 
The cover plate 16 is provided with a rim portion 160 

to be ?tted on the side edge of the aperture 412 of the 
gear casing 4 on the under face 1602 at the outer periph 
eral part of the base part 16a, the aperature 4b is closed 
by ?tting the rim portion 160 onto the side edge of the 
aperture 4b of the gear casing 4. The cover plate 16 is 
provided with an earth plate 15d at the nearly center 
part on the under face 1602 of the base part 16a for 
grounding the contact plate 15b disposed on the plate 
base 15c of the autostop mechanism 15 through the 
conductive plate 20 and the gear casing 4 in contact 
with the conductive plate 20 electrically, the plate base 
15c of the autostop mechanism 15 is so designed as to 
rotate together with the output shaft 14 at a state in 
which the electric contact is maintained between the 
earth plate 15d and the contact plate 15b of the autostop 
mechanism 15. 

Furthermore, the connector socket 160 provided on 
the upper face 1601 of the base part 160 is formed with 
a joint hole 16b1 for receiveing a connector 35 housed 
with socket terminals 30, 31, 32, 33 and 34 shown in 
FIG. 6 and to be connected to an external circuit (not 
shown), and so structured-that six connector terminals 
170, 18a, 190, 200,210 and 22a protrude in the joint hole 
16b1, which are ends of the conductive plates 17, 18, 19, 
20, 21 and 22, and are connected to the socket terminals 
30, 31, 32, 33 and 34. - 
The conductive plates 17, 18, 19, 20, 21 and 22 are 

made of materials having electric conductivity such as a 
copper alloy by press-bending, and disposed on the 
cover plate 16 in one body as shown in FIG. 7 through 
the insert molding process so as to form an internal 
circuit for supplying an electric current to the armature . 
3 through the autostop mechanism 15 while of covering 
the aperture 41; of the .gear casing 4 with the cover plate 
16. . 

Namely, the ?rst conductive plate 17 is provided 
with the connector terminal 17a to protrude supplemen 
tarily in the joint hole 16b1 of the connector socket 16b 
at one end thereof, and another end of the first conduc 
tive plate 17 is incorporated with the second conductive 
plate 18 in this embodiment as shown in FIG. 7. 
The second conductive plate 18 is shaped as shown in 

FIG. 7 and provided with the connector terminal 18a to 
protrude in the joint hole 16b1 of the connector socket 
16b at one end thereof, and another end 18b of the sec 
ond conductive plate 18 protrudes from the under face 
1602 of the .base part 160 as shown in FIGS. 3 and 5, and 
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is connected with a contactor 152 to contact or part 
with the contact plate 150 of the autostop mechanism 
15. 
The third conductive plate 19 is shaped as shown in 

FIG. 7, is provided with the connector terminal 19a to 
protrude in the joint hole 16b1 at one end thereof, and 
another end 19b of the third conductive palte 19 pro 
trudes from the under face 16a2 of the base part 160 
similarly to the end 18b of the second conductive plate 
18 and‘ connected with a contractor 15f to contact or 
part with the contact plates 15a and 15b of the autostop 
mechanism 15. I 

The fourth conductive plate 20 has a shape shown in 
FIG. 7 and is provided with the connector terminal 200 
to protrude in the joint hole 16b1 at one end thereof. 
Another end of the fourth conductive plate 20 branches 
into two terminals, one of two terminals protrudes from 
the under face 1602 of the base part 160 and is formed 
into a motor coupling terminal 20b to be connected 
electically with the coupler 10a of the motor terminal 
10, andanother terminal protrudes from the under face 
16:12, is bent slightly and formed into a contact terminal 
20c (invisible in FIG. 7) to be in contact with the gear 
casing 4 as shown in FIGS. 3 and 5. In addition, the 
fourth conductive plate 20 is also provided with a con 
nective piece 20d branched from the side of the connec 
tor terminal 20a, the connective piece 20d is connected 
with the earth plate 15d of the autostop mechanism 15 
so as to ground the contact plate 15b of the autostop 
mechanism 15 through the gear casing 4 in contact 
therewith. 
The ?fth conductive plate 21 is shaped as shown in 

FIG. 7 and provided with the connector terminal 210 to 
protrude in the joint hole 16b1 of the connector socket 
16b at one end thereof. Another end of the ?fth conduc 
tive plate 21 protrudes from the under face 1602 of the 
base part 16a as shown in FIGS. 3 and 5 and is formed 
into a motor coupling ‘terminal 21b to be connected 
electrically with the coupler 11a of the motor terminal 
11. 

Furthermore, the sixth conductive plate 22 has a 
shape shown in FIG. 7 and is provided with the connec 
tor terminal 220 to'protrude in the joint 16b1 at one end 
thereof, another end of the sixth conductive plate 22 is 
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so designed as to protrudes from the under face 1602 of 45 
the base part 160 similarly to the motor coupling termi 
nal 21b of the ?fth conductive plate 21 and to be formed 
into another motor coupling terminal 22b to be con 
nected with the coupler 12a of the‘ motor terminal 12. 

Accordingly, when the aperture 4b of the gear casing 
4 is covered with the cover plate 16 provides with the 
conductive plates 17, 18, 19, 20, 21 and 22 having the 
aforementioned structure, the respective motor cou 
pling terminals 20b, 21b and 22b of the conductive 
plates 20, 21 and 22 protruding from the under face l6a2 
of the base part‘16a are ?tted into the couplers 10a, 11a 
and 12a of the motor terminals 10, 11 and 12 ?xed to the 
holder base 5, the contact terminal 20c of the conduc 
tive plate 20 comes in contact with the gear casing 4 
grounded, and the contactors 15e and 15f connected to 
the conductive plates 18 and 19 are pressed against the 
plate base 15c disposed with the contact plates 15a and 
15b of the autostop mechanism 15, so that the internal 
circuit is completed as shown in FIG. 6. 
The electric wiper motor 1 having the aforemen 

tioned structure is connected with an external circuit 
(not shown) by inserting the connector 35 into the joint 

‘ hole 16bl of the connector socket 16b of the cover plate 
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6 
16 and connecting the terminal sockets 30, 31, 32, 33 and 
34 of the connector 35 with the connector terminals 
180, 19a, 20a, 21a and 22a, respectively. Upon turning 
on a controller‘ switch incorporated in the external cir 
cuit, an electric current supplied from the conductive . 
plate 18 or 19‘thrcugh the autostop mechanism 15 flows 
between the brush 7 and the brush 8 or 9 through the 
conductive plate 20 and the conductive palte 21 or 22, 
and flows in the armature 3 through the commutator 3b,, 
thereby rotating the armature 3. ' 
By the rotation of the armature 3, the rotation of the 

armature shaft 30 is transmitted to the output shaft 14 by 
reducing the rotational speed through the reduction 
gear 13, and the windshield of the automotive vehicle is 
wiped with a wiper blade (not shown) linked with-the 
output shaft 14 according to the rotation of the output 
shaft 14. ' 

Even if the controller switch is turned off, the electric 
current continues to be supplied to the armature 3 until. 
the wiper blade arrives in the predetermined stop posi 
tion according to the function of the autostop mecha 
nism 15, and the electric current is shut off when the 
wiper blade arrives in the predetermined stop position. 
Namely, the electric wiper motor 1 is so designed as to 
stop the wiper blade at the predetermined position inde 
pendently of the position of the wiper blade at the time 
of turning the switch off. . 
As described above, in the electric wiper motor ac 

cording to this invention, it is possible to form the inter 
nal circuit for supplying an electric current to the arma 
ture through the autostop mechanism at the same time 
the aperture of the gear casing is covered with the 
cover member, which is disposed with the plural con 
ductive plates inone body. Therefore, the troublesome 
wiring work'becomes unnecessary and time is not re 
quired for ?tting the grommet, and an excellent effect 
can be obtained since it is possible to reduce the time 
required for assembling and possible to improve the 
productivity very sharply. 
What is claimed is: 
1. An electric wiper motor comprising: 
(a) a motor casing with an opening, said motor having 

an armature including an armature shaft with a 
worm and ‘a commutator disposed on the armature 
shaft, ?rst and second brushes contacting the com 
mutator and ?rst and second motor terminals con 
nected to the ?rst and second brushes respectively, 
said armature shaft with the worm thereon extend 
ing through the opening in said motor casing; 

(b) a gear casing connected to said motor casing in 
communication with the opening of said motor 
casing and having a worm wheel therein meshing , 
with the worm of the armature shaft of the anna 
ture in said motor casing and that and second fork 
like couplers protruding from said motor casing 
into said gear casing with end portions of the ?rst 
and the second fork-like couplers connected to the 
first and the second motor terminals in said motor 
casing respectively; and 

(c) a resinous cover plate covering an opening in said 
gear casing and having a connector socket inte 
grally formed therewith, ?rst, second, third and 
fourth conductive plates disposed in the connector 
socket and an automatic stopping device including 
a plate base disposed in said gear casing with ?rst 
and second contact plates,‘ the ?rst contact plate 
being connected to the ?rst conductive plate and 
the second contact plate being connected with the 
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third and the fourth conductive plates 'at an auto 
matic stop position of the automatic stopping de 
vice; 

(d) wherein said ?rst and second fork-like couplers of 
said gear casing receive said ?rst and second con 
ductive plates of said resinous cover plate respec 
tively when said resinous cover plate is ?tted onto 
said gear casing over the opening therein. 

2. An electric wiper motor according to claim 1, 
wherein the ?rst conductive plate of said resinous cover 
plate has a contact terminal contacting said gear casing. 

3. An electric wiper motor according to claim 1, 
wherein the ?rst conductive plate of said resinous cover 
plate is grounded. 

4. An electric wiper motor comprising: 
(a) a motor casing with an opening, said motor having 

an armature including an armature shaft with a 
worm and a commutator disposed on the armature 
shaft, ?rst, second and third brushes contacting the 
commutator and ?rst, second and third motor ter 
minals connected to the ?rst, second and third 
brushes respectively, said armature shaft with the 
worm therein extending through the opening in 
said motor casing; 

(b) a gear casing connected to said motor casing in 
communication with the opening of said motor 
casing and having a worm wheel therein meshing 
with the worm of the armature shaft of the arma 
ture in said motor casing and ?rst, second and third 
fork-like couplers protruding from said motor cas 
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ing into said gear casing with end portions of the 
?rst, the second and the third fork-like couplers 
connected to the ?rst, the second and third motor 
terminals in said motor casing respectively; and 

(c) a resinous cover plate covering an opening in said 
gear casing and having a connector socket inte 
grally formed therewith, ?rst, second, third, fourth 
and ?fth conductive plates disposed in the connec 
tor socket and an automatic stopping device in 
cluding a plate base disposed in said gear casing 
with ?rst and second contact plates, the ?rst 
contact plate being connected, to the ?rst conduc 
tive plate and the second contact plate being con 
nected with the third and the fourth conductive 
plates at an automatic stop position of the auto 
matic stopping device; 

(d) wherein said ?rst, second and third fork-like cou 
plers of said gear casing receive said ?rst, second 
and ?fth conductive plates of said resinous cover 
plate respectively when said resinous cover plate is 
?tted onto said gear casing over the opening 
therein. 

5. An electric wiper motor according to claim 4, 
wherein the ?rst conductive plate of said resinous cover 
plate has a contact terminal contacting said gear casing. 

6. An electric wiper motor according to claim 4, 
wherein the ?rst conductive plate of said resinous cover 
plate is grounded. 
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